DDS 582-l-o0
APPENDIX D
BLANK CALCULATION SHEETS
Wind and current forces, foot-pound units
Wind and current forces, metric units
Mooring line forces

Capstan design
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CALCULATION SHEET—1
WIND AND CURRENT FORCES
(inch—pound units)
Ship particulars Value
1 Displacement, A LT
2 LWL ft
3 Droft, T ft
4 Beam, B ft
5 | End projected wind area, Ag fi2
6 | Side projected wind oreo, Ag ft2
7 Wind speed, V, kt
8 Current speed, V. ki
g {Wind angle, 8 degrees
10 | Current angle, &, degrees
11 | Woter depth, WD _ft
Wind force
12 | Cyy (see figure 4) -
13 | Cyw (see figure 5)
14 | Cxyw (see figure B)
15 | Fyy = 0.00338 x @ x (D» x & Ib
16 | Fy = 0.00338 x (9 x (M) x & b
17 |M, = 0.00338 x x (Drx® x @ ft—Ib
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CALCULATION SHEET—1

(inch—pound units)

(continued)
WIND AND CURRENT FORCES

Ship:

Current force

: Cxye {see figure 3)

Value
SO _
18 | Wetted surface, S = 15‘5@"_@- 12
19 | Woter depth/draft, W0/T = (1D/(®
20 | Cycq (see figure 1)
21 | Cye (see figure 2)
22 | Cyep =@Dx cos? O
‘23 :

24 1F,. = 2.835 x(®) f@[@ x@®/2+@ x@®] b

Fyo = 2.835 x@x()éX@x@

25 Ib

26 | M, = 2.835 x@®UERx @2 x ft—Ib
Total forces

—_— ———

27 | Total longitudinal force, Fy =@+ Ib

28 | Total lateral force, F, =(®+@ ib

29 {Totol yow moment, M, = ®+—~ 0.48 x(DxE@D ft-1b
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CALCULATION SHEET—1
WIND AND CURRENT FORCES
(metric units)

Ship:

Ship particulars B | vaue
1 Displacement, A metric tons, tT -
2 LWL m
3 {Draft, T m
4 |Beom, B . m
5 | End projected wind ores, Ag m?2
6 | Side projected wind areq, Ag m?
7 ‘Wind speed, V,, kt
8 | Current speed, V. kt
9 | Wind angle, 8y degrees
10 | Current angle, B, degrees
11 | Water depth, WD - m

Wind force

: — S

12 | Cyy (see figure 4}
13 | Cyw (see figure 5)
14 | Cyyw (see figure 6)
15 | Fyy = 01618 x @ x (D)2x © N
16 | Fpy = 01618 x @ x (D?2x ® N

17

J[Mw = 0.1618 x x ()2 x &) x ) Nem
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CALCULATION SHEET-1 (Continued)
WIND AND CURRENT FORCES
(metric units)

Ship:

Current force

w

Value

18 | Wetted surface, 5 = 2.588+() x @

m2

19 | Water depth/droft, WD /T =®/@

20 | Cyoq (see figure 1)

21 | Cye (see figure 2)

22 | Cyep, =@Dx cos? 8

23 | Cyye (see figure 3)

H2s 5. = 135.95 @2 x@[@ x®/@+@ x®] N

25 | Fye = 13595 MONOIONS;

N
26 M. = 13595 x@x(@Px D? @ N-m
%;a@":ﬁ@:_‘— —
Total forces
27 | Total longitudinal force, Fy =(9+@ N
28 | Totol loteral force, Fy =+@ N

| 29 Toftol' yow moment, M, = ®+—- 0.48 x@x@ Nem
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CALCULATION SHEET—S
CAPSTAN DESIGN

Units: Inch—Ib Metric — . Ship:
PROCEDURE Value
—A=——-——_==_——*—‘——-—'“%
1 LWL m (ft)
2 |Draft, T ' ' m (ft)
3 | Side projected wind areq, Ag m2 (ft2)
4 | Wing speed at 90 degrees to ship’s keel, Vy knots
5 | Copstan warping line speed, Vcp m/min (ft/min)
m /rain) /30
6 | Ship's lateral berthing speed, W= @ Eft /min} ‘A00 knots
7 | Number of copstans
3 Loteral wind force, wa= 0.1618 x@zzx@ N
Lateral wind force, Fyy= 000338x® x (3 (1b)
Drag Coefficient Nekt=?m=2  (lb—kt-2=#-2}
9 Destroyers 709 14.8
Auxlllaries 747 15.6
16 | Lateral current resistance, F SNOY: ®2x® @ N (b)
11 { Capstan line puil, ={® +({0] /D _ N (Ib)
12 | Capstan head eff|c|ency, Ne
Electromechanical capstan
13 | Overall bearing and gear efficiency, 7}
x (5) )
= h
Electrohydrc:uhc capstan
4 —_— ==
15 | Efficiency of hydroulic pump & motor, Ty
16

g % . MHx®
Power = 55 x(12) x(3 x @ (33,000 x (12)x (13)x @)(hp)
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